
N64 - 263 6 3  LITE C Y C U  TESTS 
- 

&&- 1 1. Status of Cyclirg Frogran. 

a. Total number of packs scheduled for cycling - 90. 

(1) 50 ten-cell  packs and 40 f ive-cel l  pzcks. 

Total number of packs on cycle t o  date - 82. 

(1) 44 ten-cell  packs - Nickel Cadmium. 

b. 

( a )  1 2  - General Electric Co. 3.0 A.E. packs. 

( b )  10 - Gcdd Xe.tiox1 B t t e r i e s ,  Inc. 3.5 A. H. packs. 

1. TH'O packs have been re..nved f r ~ a  t e s t  as six of the 
ten-cells failed-in one pack and ell c e l l s  i n  the other. 

( c )  12  - Sonotone Corp. 5.0 A.H. packs. 

(a) 10 - Gulton Industries, Inc. 6.0 A.H. packs. 

1. Two packs have been removed from test as six of the 
ten-cells i n  eacK p c k  failed. 

( 2 )  2 ten-cell  packs - Silver CadniLun. 

(a) 2 - Yardney Electric Corp. 1 2  A.H. packs. 

(3) 36 f ive-cel l  packs - Nickel Cadmium. 

(a) 13 - General Electric Co. 1 2  A.H. packs. 

(b) 10 - Gould National Batteries, Inc. 20  A.H. packs. 

1. Two packs have been removed f r o m t e s t  as three of the  
five-cells i n  eaFh pack failed. 

(c) 1 - Gulton Industries, Inc. 6.0 A.H. packs. 

(d)  2 - Gulton Industries, Inc. 50 A.H. packs. 

(e) 10 - Gulton Industries, Inc. 20 A.H. packs. 

1. Three of these five-cell  packs have been removed from 
t e s t  for  f a i l u r e s  of four, f ive  and three c e l l s  respectively. 
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2. Test Parmeters. 

a, Ambient Tepperatures : 

(1) 0" c, 

( 2 )  25" C. 

(3) 40" C. 

b, Voltage l imits  per pack on cherge: 

(1) 1.55 2 0.03 volts per c e l l  at 0' c. 
(2 )  1.49 5 0.03 Volts per c e l l  at 25" C. 

(3) 1.45 -+ 0.03 volts  per c e l l  a t  40" C. - 
c. Depths of Discharge: 

(1) 90 minute end 3 hour orbits. 

(a) 15 percent and 25 percent at 0" C. 

(b) 25 percent and 40 percent at 25" C. 

( c )  15 percent and 25 percent a t  40" C. 

(2)  24 hour. or5its. 

(a) 50 percent a t  0" C., 25' C. and 40" C, 

d. Orbit Tines: 

(1) 90 minutes - 30-minute discharge and 60-minute charge 

( 2 )  3 hours - 30-ninute discharge and 150-minute charge. 

(3) 24 hours - 1-hour discharge and 23-hour charge. 

4. Data. 

a. Normal operation schedules complete data t o  be recorded on 90- 
minute and 3-hou.r packs every 32 cycles. 
i s  taken every eight cycles. 

On 24-hour cycles, complete datz 

b. The attached data sheets give end of discharge and end of charge 
voltage readings f o r  ezch c e l l  on each cycle recorded. 
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5. ,Cell Failures, 

Cel l  Type 

Failures Total  
June 1 through Failures 
June 30, 1964 To Date 

General Electric 3.0 A,H, 4 9 

Gould 3.5 A,& 6 19 

Sonotone 5.0 A.H. 3 6 

Gulton 6.0 A,H. 5 32 

General Electric 12 A.H. 0 0 

Gould 20 A.H. 3 9 

Gidton 20 A.9. 4 1 5  

6. Cell  Failure Anzlysis. 

a. A l l  fa i lure  anzlysis resul ts  are  cmulative instezd of covering a 
one month period. 
t o  have t h e i r  c e l l s  analyzed by NAD Crane personnel, 

Permission has been obtained from Gould National Batteries 

7. Ca-mcity Tests. 

a. Prior t o  cycling, each pack w2s given a capacity t e s t  at i ts  respec- 
t i v e  cycling temperzture. 
followed by a c/2 discharge t o  1.0 vol t /cel l  average. Af'ter each 88 dzys of 
cycling, each pack w a s  discharged at the c/2 rate t o  1,O volt /cel l  average 
following a charge at the cycle rate. 
c/10 r a t e  f o r  16 ,hours and discharged at the c/Z r a t e  t o  1.0 volt/ceU aver- 
age. 
limited t o  the cycle limits. 
9 through 11. 

This check consisted of a c/10 charge for  16-hours 

The pack w a s  then recharged a t  the 

The pack w a s  then recharged at  the c/10 r a t e  f o r  48 hours, voltage 
Data of capacity tests is tabulated on pages 
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AMEEB-HOUR W A C I T I E S  OX 
PRECONDITIONING CYCUS AND CAPACITY CRECICS 

m C E I " 2  
DEPTR OF 
DISCHARGE 

15 
25 
25 

1 5  
25 

40 . 

!rJMP. ORBIT DISCHARGE AMPERE-HOUIIS* -- 'C. PZRIOD (1) I ( 2 )  I ( 3 )  1 ( 4) 1 ( 5) I ( 6 )  ( 7 )  TYPE 

G'.E. 
3 A.H. 

go N i n  

15 
25 
25 
40 
15 
25 

G.E. 
3 A.H. 

go Yml Gould 
3.5 A.H. 

15 
25 
25 
40 
15 
25 

Gould 
3.5 A.H. 

15 
25 ' 
25 
40 
15 
25 

. .  

i 

. Sonotone . 
5 A.H. 

15 
25 
25 
40 
15 
25 

! 

I .  
Sonot one 
5 A.H. 

I 15 
25 
25 
40 
15 
25 

9.50 
2 -75 I- 

1 
i 

* ,  ' in parentheses. 
i 
! 

1 ' [7] CaFcity check after Fifth 88 days. 9 

' * (1) Initial -econditioning. . (2) Preconditioning at Change to 40" C. Number of cycles completed at 50' C. is 

Capacity check after First 88 days of cycling. (* Still at 50" C.) 
Capacity check after Second 88 days. 
Capacity check after Third 88 days. 

6 Capacity check after Fourth 88 days. 



A m - H O U R  CA€'ACImS ON 
~COiUDITIONING CYCUS &-Id CAPACITY CIiECKS 

Gulton 
6 A.R. 

Gulton. 
6 A.H. 

G.E. . . 

12 A.H. 

G.E. 
I2 A.H. 

.Gould. . 
20 A.H. 

Could. 
20 A.H. 

1 5  
25 
25 
40 
15 
25 

15 
25 
25 
40 
1 5  
25 

1 5  
25 
25 
40 
15 
25 

1 5  
25 
25 
40 
1 5  
25 

15  
25 
25 
40 
15 
25 

1 5  
25 
25 
40 
15  

0 go Min 
0 

25 
25 
50/40 
50/40 

25 ' 50140 

\3.q 112.7 I I 1 
1q.2 13.5 
15. a 8.00 

6-20 9.30 e 3 y ;  5. DO 

)q.8 6.00 

6-90 6.00 ( ! S S )  4.40 1 
I I 

* (1) Initid Preconditioning. . (2) Preconditioning at Change to 40" C. Number of cycles completed at 50" C: l e  
in parentheses. 
Capacity check after First 88 days of cycling. (e S t i l l  at 50" C.) 
Capacity check after Second 88 days. 

5) Capacity check after Third 88 days. 
6) Capacity check after Fourth 88 days. 

I 17) Caycity check after Fifth 88 days. I&! 
-__- - -- - __ ------- L _-_____._ 



PERCENT 
D E W  OF 
DISCHARGE 

1 5  
25 
25 
40 
1 5  
25 

TEMP. 
"C. - D I S C W G E  "EE3-HOURS* OR3IT 

E R I O D  (1) 0 TYPE 

Gulton 
20 A.H. 

17.2 
17.7 
- 
- 
23.3 

9.oc 
le 

21.7 

9-53 
9-17 
- 
- 

1 3 . 8  
i3.5 

- 6.60 

90  in 
a a s i  - ? A i K  1 

6a7 

LYLL" 

Gulton 
20 A.H. 

1 5  
25 
25 
40 
1 5  
25 

0 
0 

25 

3 Efrs ie.9 
---+TT 

Yardney 
12 A.E. 

50 
50 

0 
40 

24 Hrs 

Gulton 
6 A.H. 

50 25 24 Hrs 

24 Hrs G.E. 
E- A-H. 

13.0 - 50 25 

* 1) Initid Preconditioning. 
[2) Preconditioning at Change to 40" C. 

in Parentheses. 
Number of cycles conpleted at 50" C -  is 

3) Capscity check after First 88 days of cycling. 
4) Capscity check after Second 88 clays. I 5) Capacity check after Third 88 days. 

(6) Capacity check after Fourth 83 days. 
. (7) Capacity check after Fi f th  88 days. 
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PACK NO. 82 DPTH OF DISCEP.CE: 25 po TEST TEKPERATURE: 25 
WR. & , E .  PERCEXT OF RX€??GZ:  OYJ3IT PERIOD: 

L W A C I T Y  I2 A.H. +% 9OMINTJTES 
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BIT PERIOD: 3 HOURS 
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TEST T"ERATURF:goc 
OiiBIT PERIOD: 1 



. .  . . .  



c 

' .  

I I I I 
I a -  

, .  

70. 



* .  , 

. .  





' . .  

'73, . 



BIT PEFUOD: 3 HOURS 
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